ABSTRACT
A large portion of pollution in urban areas is attributed to traffic, especially vehicle emissions (Palmgren et al., 2003) . Most vehicle emissions are comprised of different size fractions including ultrafine particles (< 30 nm, 30−100 nm) formed in the engine, the exhaust pipe or immediately after emission, fine particles (0.1−2 μm) formed by chemical reactions or other processes, and coarse mode particles (> 2 μm) formed by the mechanical abrasion of road material, tyres and brake lining (Palmgren et al., 2003) . These particles can be deeply inhaled and therefore are dangerous to human health; respiratory and cardiovascular diseases are among the leading causes of death in many countries (Pope et al., 2002; Knutsen et al., 2004; Knox, 2006) . Some studies indicate a direct relationship between particle concentration and health effect where detrimental health effects increase with decreasing particle grain size (Pope and Dockery, 2006) .
Magnetic mapping in magnetism has been well accepted for investigating industrial and urban pollution in different environments, such as soils, rivers/streams and lakes, different vegetative habitats, and roads (e.g., Hunt et al., 1984; Hoffmann et al., 1999; Matzka and Maher, 1999; Petrovský and Ellwood, 1999; Jordanova et al., 2003; Amereih et al., 2005; Lu et al., 2005; Zhang et al., 2006; Kim et al., 2007; Chaparro et al., 2007; Maher et al., 2008) . A considerable number of studies have indicated relationships between magnetic parameters and heavy metal concentrations based on a genetic relationship from simultaneous production of both particle sources (e.g., Beckwith et al., 1986; Georgeaud et al., 1997; Petrovský et al., 1998; Knab et al., 2001; Spiteri et al., 2005; Chaparro et al., 2006 Chaparro et al., , 2008 .
In this contribution, we carried out a preliminary study of traffic-derived pollutants on roads (asphalt surfaces), road borders and surroundings areas (soils), as well as on the primary sources (vehicles). The study is mainly focussed on the identification, distribution and concentration of toxic trace metals and magnetic carriers in a road in Argentina and in vehicles using, in particular, various rock-magnetic techniques. Although there are magnetic mapping studies of traffic-related areas, most of them focussed on the influence of pollutants on nearby soils, vegetation and dust particles. There is a scarcity of rockmagnetic studies of primary sources, such as soot and material from exhaust pipes (AbdulRazzaq and Gautam, 2001; Lu et al., 2005) , as well as from the brake lining system of vehicles. This information can be useful for future investigation on identifying different contamination sources from vehicles and their influence.
MATERIAL AND METHODS
2 . 1 . S t u d y A r e a a n d S a m p l i n g
The study area comprises the road Autovia 2, which is located in the eastern part of the Buenos Aires province (latitude 36°51′S, longitude 57°52′W, Fig. 1 ). This road is one of
